Tuberculosis and its detection by Stange, C. H.
Volume 9
Number 107 Tuberculosis and its detection Article 1
August 2017
Tuberculosis and its detection
C. H. Stange
Iowa State College
Follow this and additional works at: http://lib.dr.iastate.edu/bulletin
Part of the Agriculture Commons, and the Animal Sciences Commons
This Article is brought to you for free and open access by the Extension and Experiment Station Publications at Iowa State University Digital
Repository. It has been accepted for inclusion in Bulletin by an authorized editor of Iowa State University Digital Repository. For more information,
please contact digirep@iastate.edu.
Recommended Citation
Stange, C. H. (2017) "Tuberculosis and its detection," Bulletin: Vol. 9 : No. 107 , Article 1.
Available at: http://lib.dr.iastate.edu/bulletin/vol9/iss107/1
BULLETIN 107 OCT., 1909
EXPERIMENT STATION
IO W A  S T A T E  COLLEG E  
OF AG R IC U LTU R E A N D  M ECHANIC AR TS
THE QUARANTINED HERD
VETERINARY SECTION 
ANIMAL HUSBANDRY SECTION
TUBERCULO SIS A N D  ITS D ETECTIO N
AMES, IOWA
1
Stange: Tuberculosis and its detection
Published by Iowa State University Digital Repository, 1908
STATE BOARD OF EDUCATION.
Ex-Officio:
H on. J. F. Riggs, Superintendent of Public Instruction. 
His Excellency, B. F. C a r r o l l , Governor of Iowa.
H o n . J. H . T r e w in , Cedar Rapids.
Hon. A. B. F u n k , Spirit Lake.
Hon. G e o r g e  T. B a k e r , Davenport.
H o n . C h a r l e s  R. B r e n t o n , Dallas Center.
H o n . E. P. S c h o e n t g e n , Council Bluffs.
H on. T. D. F o st e r , Ottumwa.
H on. P a r k e r  K. H o l b r o o k , Onawa.
H on. D. D. M u r p h y , Elkader.
H o n . R o g e r  L e a v it t , Cedar Falls.
OFFICERS OF THE BOARD
H o n . J. H. T r e w in , Cedar Rapids,......... ..................................... Chairman
H o n . D. A. E m e r y , Ottumwa............. ....................................... Secretary
H e r m a n  K n a p p , . . . . . . ....... ...............................................................Treasurer
STATION STAFF.
A. B. S t o r m s , M. A., D. D., President.
C. F. C u r t is s , B. S. A., M. S. A., Director.
W . J. K e n n e d y , B. S. A., Animal Husbandry and Vice-Director.
S. A. B e a c h , M. S. A., Horticulturist.
L. H. P a m m e l , B. Agr., M. Sc., Ph. D., Botanist.
H. E. S u m m e r s , B . S., Entomologist.
M. M o r t e n s e n , Dairying.
C. H. S t a n g e , D. V. M., Veterinarian.
W. H. S t e v e n s o n , A. B., B. S. A., Soils.
L. G. M ic h a e l , B. S., Chemistry.
J. B. D a v id s o n , B. Sc. in M. E., Agricultural Engineering.
C h a s . A. S co tt , B. S. A., Forester.
E. E. L it t l e , B. S. A., M. S. A., Assistant in Horticulture.
L. G r e e n e , M. S. A., Assistant in Horticulture.
H. H. K il d e e , B. S. A., Assistant in Animal Husbandry.
L. C. B u r n e t t , M. S. A., Assistant in Farm Crops.
M. L. K ing, B. M. E., Experimentalist in Agricultural Engineering.
E. A. W e n t w o r t h ,' B. S. A., Assistant in Animal Husbandry.
A. A. W e l l s , Experimentalist in Soils.
H. C. P ie r c e , B. S. A., Assistant in Animal Husbandry in charge of 
Poultry.
B. A. M a d s o n , B. S. A., Assistant in Chemistry.
S t e l l a  H a r t z e l , Assistant in Chemistry.
R. L. W e b s t e r , A. B., Assistant in Entomolgy.
C h a r l o t t e  M. K in g , Assistant in Botany.
H a r r ie t t e  K e l l o g g , A. M., Assistant in Botany.
F. E. C o l b u r n , Photographer.
C. V. G r e g o r y , Bulletin Editor.
2
Bulletin, Vol. 9 [1908], No. 107, Art. 1
http://lib.dr.iastate.edu/bulletin/vol9/iss107/1
CONTENTS.
Page
T. The Detection of Tuberculosis.
Introduction .................................................     364
Detecting Tuberculosis ....................................    .365
Physical Examination .............     .365
Tuberculin Test ......................................      365
The Tuberculin R eaction...................................... . .366
Difficulties in Making the Tuberculin T e s t .............. 366
Making the T e s t .....................................................   .367
Effect of Tuberculin on Animals T ested .................. 368
Reliability of Tuberculin Test ....................................368
Tests at Iowa State College........................  .369
Results of Tests .....................................    370
II. Transmission of Tuberculosis from Cattle to Hogs. 
Influence of Infected Cattle on Hogs Following
Plan of Experiment...................................................... 383
The P ig s ..............................................................     384
The Check Lot. Probable Freedom from Tuberculosis 384
Results of Inspection....................................  385
Effect of Feeding Infected Milk to H o g s ............ .386
Plan of Experiment................. ...................'............... 386
Conclusions ..................................................   387
III. Report of Tuberculous Cattle Held Under Quarantine 
At Iowa State College. Bang System.
Herefords .............................    388
Angus  .................................................,...............388
Shorthorns.....................................................  389
3
Stange: Tuberculosis and its detection
Published by Iowa State University Digital Repository, 1908
I. t h e  d e t e c t i o n  o f  t u b e r c u l o s i s .
BY C. H. STANGE.
INTRODUCTION.
That the significance of bovine tuberculosis is not fully 
appreciated by many is evidenced by their lack of interest in 
its eradication. Its increasing prevalence, however, not only 
among cattle, but also among hogs, is destined to command 
the attention of the most indifferent.
Tuberculosis can never be stamped out without, first, a 
thorough knowledge of the disease, and second, a willingness 
on the part of the owner to accept the known facts in reference 
to its suppression. Legislation can never accomplish the end 
in view without education and co-operation of the persons 
most vitally concerned—the live stock owners. The enforce­
ment of any law depends largely upon the willingness of the 
people to be governed by such laws.
Government statistics* show that the number of car­
casses of cattle condemned for tuberculosis increased from 
6,454, .1 per cent of those inspected in 1901,> to 13,548, .19 per 
cent of those inspected, in 1906. Condemnations for the same 
disease in hogs increased from 8,650, .035 per cent of animals 
inspected in 1901, to 95,396, .358 per cent of animals 
inspected in 1906. In 1906 there were 5,373 more carcasses 
of cattle condemned for tuberculosis than for all other dis­
eases taken together. During the same year 39,177 more hog 
carcasses were condemned for tuberculosis than for all other 
diseases combined. Besides this, 1,114 parts of cattle carcasses 
were condemned for tuberculosis, and 113,491 parts of hog 
carcasses for the same disease.
The disease is found everywhere in the United States, 
but is most prevalent in the dairy districts and in hogs raised 
in these districts. In almost every instance where tubercular 
hogs are traced to their origin the cattle on the premises are 
found to be tubercular. British herds are extensively affected 
and much of the tuberculosis now existing in many parts o,f 
the world is charged to cattle brought from Great Britain. 
The herds of France, Germany, Holland, and Belgium are 
likewise severely affected.
In old herds the disease is liable to destroy valuable blood 
lines which have required several generations to establish. 
Young breeders, especially of pure bred stock, are discouraged
•Bureau Animal Industry Reports, 1901, 1906.
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when they find that the animals which were intended as cne 
basis of their herds are tuberculous. Many cities are passing 
ordinances compelling the testing of all dairy animals fur­
nishing milk to the city. Federal inspection of food producing 
animals is becoming rigid and Federal and State laws are being 
passed to regulate the interstate shipment of animals affected 
with the disease.
The disease being very insidious may enter a herd and be 
present for a considerable period of time without any suspi­
cion whatever on the part of the owner. There is little excuse 
for allowing a healthy herd to become infected when we have 
an agent by the means of which we can recognize the disease 
even in its early stages. This should, however, always be ac­
companied by physical examination and the animal being in­
troduced into a healthy herd should be isolated for sixty days 
and retested at the expiration of this time.
No matter what method is to be pursued to combat the 
disease, tuberculin is the only reliable means of diagnosis. 
In order to control the disease, however, it is necessary, in 
addition to being able to detect the disease, to have a clear 
conception of its cause, nature, and mode of extension.
DETECTING TUBERCULOSIS.
Three methods are in common use for the detection of 
tuberculosis; physical examination, post-mortem examination, 
and the tuberculin test.
PHYSICAL EXAM INATION.
Only advanced cases can be recognized by this method 
and this method alone has never enabled any one to render an 
infected herd tuberculosis free. We never hope to be able to 
do so because it is absolutely impossible to diagnose the dis­
ease in its incipient stage by a physical examination. That the 
veterinarian be able to recognize tuberculosis in its advanced 
stages, however, is absolutely essential, in as much as the tu­
berculin test frequently ffails to give a reaction at this stage. 
Loss of flesh and staring coat do not always indicate tubercu­
losis, as other causes may lead to the same condition. A 
cough, while frequently present when the lungs contain tu­
berculous lesions, is not always indicative of the disease be­
cause quite frequently a large number of cows in a herd known 
to be free from tuberculosis have a chronic cough. This con­
dition is sometimes seen in poorly ventilated stables when 
the cows are suddenly exposed to outside air. Enlargement 
of the superficial lymphatic glands; i. e., those about the
5
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throat, in front of the shoulders, in the flank and posterior and 
superior to the udder, is frequently seen in tuberculosis, but 
may be caused by other infections. When tuberculous the 
swelling is usually cold and painless.
TUBERCULIJN TEST.
The chief use to which tuberculin is now put is the diag­
nosis of tuberculosis in cattle. That it is perfectly harmless to 
healthy cattle is proven by its method of preparation, which 
is as follows: Bouillon is prepared with beef or veal infusion 
containing 4 per cent to 6 per cent of glycerine. This is placed 
in flasks and sterilized (heated to a temperature sufficient to 
kill all living organisms.) It is then inoculated with a pure 
culture of the tubercle bacillus and kept in an incubator at 98° 
F. In the course of a few weeks the tubercle bacilli will have 
formed a coarse granular scum on the surface. The contents of 
the flask is now poured into a porcelain dish and heated until 
evaporation reduces it to one-tenth its volume. It is then fil­
tered through a porcelain filter. The liquid passing through 
the filter constitutes tuberculin. The heat employed to con­
centrate the fluid before filtering is sufficient to kill all bacilli. 
The porcelain filter removes all the dead bacilli. Conse­
quently tuberculin is the bouillon in which the tubercle bacil­
lus has been grown. It contains the toxic material produced 
by its growth, but this has been raised to a boiling temperature, 
destroying all germ life, and the dead germs have been re­
moved by filtration.
From the above description of the preparation of tuber­
culin it is apparent that it is impossible for tuberculin to pro­
duce tuberculosis or any other disease. The injection of a small 
quantity of tuberculin into animals which are affected with 
the disease will produce what is commonly termed the tuber­
culin reaction.
THE TUBERCULIN REACTION.
This consists of a fever more or less marked which occurs 
usually between the 8th and 18th hour after the injection of 
tuberculin. There is a rise of temperature which may or may 
not be accompanied by general symptoms of fever, as dry 
muzzle, staring coat, depression, loss of appetite, etc.
DIFFICULT j.ES IN MAKING THE TUBERCULIN TEST.
1. If the animal has any concurrent disease which may 
undergo an aggravation while the test is being conducted and 
produce a rise of temperature, it may be mistaken for a tuber-
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culin reaction. Hence the necessity of making a critical ex­
amination before the test is started.
2. Confinement in a hot stable without ventilation or 
exposure to a hot sun may cause the temperature to vary in 
such a way that accurate results are not obtained.
3. Exposure to cold, whether drafts or cold winds, causes 
a rise of temperature whether or not tuberculin has been in­
jected. Chart No. 12 shows effect of a rapidly falling temper­
ature at 4 p. m. on day pre-injection temperatures were taken. 
This chart also shows the effect of watering on the post­
injection temperatures at 4 p. m.
4. In nervous dairy cattle irregular milking and careless 
handling may also cause a rise of temperature.
5. Lack of water at the regular time may cause a rise of 
temperature. If the animal drinks large quantities of water 
it has a tendency to lower the temperature, but if tuberculosis 
is present it soon rises again. This is shown by Chart No. 57, 
which is that of an animal reacting to the tuberculin test and 
which was given water just before the 4 o’clock post-injection 
temperature was taken. Chart No. 11 shows the effect on non­
reacting animals of watering just before taking the tempera­
tures. It will be noticed that there was a decided decline in 
each case.
6. A rise of temperature is often caused by violent ex­
ertion or excitement. Temperatures under such conditions 
should not be considered when conducting a tuberculin test.
7. Unscrupulous men wishing to sell on a guarantee often 
avail themselves of the fact that animals will not react to a 
second test within three weeks to two months after a dose of 
tuberculin has been injected.
8. Advanced cases often fail to react to the tuberculin 
test. However, critical examination usually reveals symp­
toms sufficient to enable one to diagnose the disease without 
a tuberculin test.
M AKING THE TEST.
Take as many temperatures as possible previous to in­
jecting the tuberculin. If only a few can be obtained they 
should preferably be taken in the evening. Then the tubercu­
lin is injected in the evening, and the temperature is taken 
every two hours beginning eight hours after the injection of 
the tuberculin and continuing until the 18th hour. Animals 
showing a very high pre-injection temperature should not be 
tested. However, a very irregular pre-injection temperature 
is often seen in tuberculous animals, as shown by charts No. 
30 and No. 21.
The rise of temperature bears no relation whatever to the 
extent of the disease, as is shown by chart No. 26.
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The interpretation of the reaction presents the greatest 
difficulty in making a tuberculin test. A decided reaction can 
readily be recognized, but a slight reaction which may be seen 
in some of the most advanced cases or may very easily be 
confused with variations of temperature due to other causes, 
requires a person skilled in making tests in order to interpret 
correctly. In general, the strong and apparently healthy an­
imals which are moderately affected give the most decided 
reaction.
EFFECT OF TUBERCULIN ON ANIM ALS TESTED.
In reacting animals the milk secretion is temporarily 
modified by the transient fever, but the consensus of opinion 
of veterinarians of the largest experience is that there is no 
lasting effect on the health of reacting animals. There is 
ample evidence that the injection of tuberculin even when re­
peated several times has no injurious influence on the health 
of non-tuberculous animals. The yield of milk, amount of but­
ter-fat, general condition, etc., remain unaffected. It is pos­
sible that the tuberculin may be injected at or about the time 
that some inter-current condition or derangement with which 
the test has no connection whatever, is brought about, which 
may lead to a loss in condition or other unfavorable influence 
for which the tuberculin is unjustly blamed.
R E LIA B IL ITY  OF TH E TUBERCULIN TEST. ,
This question arises more frequently than any other in 
connection with the tuberculin test. While the tuberculin test 
is not claimed to be infallible, it is so reliable that in careful 
hands probably not more than .5 to 1 per cent of the animals 
which are condemned are not tubercular. Tuberculin is claimed 
to be unreliable, chiefly by persons who do not understand 
its use and unscrupulous owners who do not wish to admit 
the presence of the disease in their herd.
Those who have had most experience with tuberculosis 
are inclined to think that cases of apparent failure of tuber­
culin, in a very small percentage of cases, can be explained by 
he fact that the animals have undiscovered tubercles.
A few tuberculous animals may fail to react on account 
ot the advanced stage of the disease or the injection of tuber­
culin within a period of several weeks preceding the test. 
Tuberculin is criticised when abused, not when properly used
Tuberculin is not all that is necessary in eliminating tu­
berculosis from a herd. It must be accompanied by isolation 
of reacting animals, disinfection of the stables, and sanitation.
8
Bulletin, Vol. 9 [1908], No. 107, Art. 1
http://lib.dr.iastate.edu/bulletin/vol9/iss107/1
369
Cows when purchased may pass a satisfactory test and 
react two months afterward. It may be that the test was made 
carelessly or dishonestly or it may have been made during the 
stage of incubation which is from one to three weeks. The 
stable may not have been disinfected.
A retest should be made in six months if many animals 
react. In all cases it should be made at least once a year. 
Pregnancy makes little or no difference.
TESTS AT IOW A STATE COLLEGE.
The following pages contain a report of tests made of the 
Iowa State College herd, the temperature charts of reacting 
animals, and subsequent post-mortems. The tests were con­
ducted under the supervision of Dr. J. H. McNeil. .
On July 23, 1907, 12 animals, consisting of 2 Jerseys, 7 
Red Polls, 2 Holsteins, and 1 Shorthorn, were tested. One 
Red Poll, 1 Holstein, and 1 Shorthorn reacted.
On August 10, 1907, 35 animals consisting of 4 Jerseys, 
7 Red Polls, 6 Holsteins, 12 Shorthorns, 4 Herefords, and 2 
Angus cattle were tested. Three Jerseys, 5 Red Polls, 4 Hoi- 
steins, 4 Shorthorns, 2 Herefords, and 1 Angus reacted. Four 
Shorthorns, 1 Holstein and 1 Angus were held for a retest.^
On October 24, 1907, 38 animals were tested, consisting 
of 16 Shorthorns, 14 Angus, 4 Herefords, 1 Red Poll, 1 Jersey 
and 2 Holsteins. To this test 7 Shorthorns reacted. 4 Angus, 
2 Herefords, 1 Red Poll, and 1 Holstein. Three Angus, 4 
Shorthorns, 2 Angus and 1 Holstein were held for retest.
On November 3, 1907, 16 animals, consisting of 2 Angus 
bulls, 4 Shorthorn bulls, 2 Jersey bulls, 1 Holstein bull, 3 Red 
Poll bulls, and two Red Poll cows, 1 blue-grey bull and j. 
Hereford bull, were tested. One Shorthorn reacted.
On December 28, 1907, 22, animals were tested, 4 Short­
horns, 1 Galloway, and 1 Angus reacting.
On the same day 21 animals in another lot were also test­
ed, 1 Shorthorn reacting. , .
On February 9, 1908, 14 animals were tested, 1 Holstein
and 1 Jersey reacting. .
On March 12, 1908, 26 animals were tested, 1 grade Jersey, 
2 Angus, 2 Red Poll and 2 Shorthorns reacting.
On March 28, 1908, 25 animals were tested, 2 Red Poll
bulls and 1 Jersey calf reacting. , \ „
On April 12, 1908, 28 animals were tested, 1 Shorthorn
calf reacting.
On June 29, 1908, 2 animals were tested, 1 Shorthorn re­
acting.
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RESULTS OF TESTS.
The following are the temperatures and post mortem find­
ings of the animals reacting in the college herds:
Holstein, Ear Tag No. 155.
Pre-Injection Temperatures: 101.5, 101, 100.3, 101.2, 101.1, 101.3, 101.6, 102.6, 101.7. 
Post Injection Temperatures:.. .  .105.8, 105.9, 105.6, 105.8, 105.9, 105.2, 104.8, 104.4.
Post-Mortem:
Left submaxillary about the size of a goose egg, and containing 6 
or 8 caseous foci.
Right submaxillary about the size of a hen’s egg, and containing 9 
caseous foci, ranging, from a lentil to a pea in size.
Right retro-pharyngeal enlarged (size of hen’s egg) and contained 8 
or 10 broken down foci.
Left parotid contained tuberculous area composed of 15 caseous foci 
ranging in size from a pin head to a pea.
Left retro-pharyngeeal enlarged (size of goose egg) and contained 
15 caseous foci.
Right parotid containing one focus about the size of a bean.
Left bronchial enlarged (size of goose egg) and contained 6 foci, 
calcified and about the size of a pea.
Posterior mediastinal Contained 4 foci, calcified and ranging in size 
from a lentil to a pea.
Hepatic glands contained 1 focus, caseous and about the size of a 
lentil.
Mesenteric glands contained 15 foci, calcified and about the size of a 
lentil. (Condemned.)
Shorthorn, Ear Tag No. 273.
Pre-Injection Temperatures.. .  .102.6, 102, 101.9, 101.3, 102, 102.6, 102.4, 102.7, 102.3
Post-Injection Temperatures..............101.8, 102.3, 103.9, 104, 104.2, 104.2, 103.5, 103.7
Post-Mortem:
Mesenteric glands. Three glands about the size of a hickory nut. 
and containing calcified foci. (Passed.) ■
Red Poll Heifer. Ear Tag No. 426.
Pre-Injection Temperatures........103.9, 104.8, 101.4, 101, 101.2, 101, 101.6, 102, 102.4
Post-Injection Temperatures................105.7, 106.8, 106.4, 106, 104.5, 103.9, 103, 103.1
Post-Mortem:
Right post-pharyngeal, enlarged (hen’s egg) and contained 15 foci, 
calcified and about size of a pea.
Mesenteric glands contained 7 or 8 foci, calcified and about the size 
of a walnut. (Passed.)
Jersey. Ear Tag No. 325.
Pre-Injection Temperatures. . .  103.4, 10*2.7, 101, 101.4, 101.6, 102.4, 103.2, 103.6, 105.4 
Post-Injection Temperatures..........105.8, 106.5, 106.7, 106.1, 104, i02.6, 102.1, 101.8
Died while on pasture.
Post-Mortem:
Carcass much emaciated; skin and coat very rough. The prepec­
toral glands were enlarged to about the size of a goose egg, 
and contained a dark yellow grumous pus. The mediastinal
10
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glands were enlarged to about the size of a man’s fist and con­
tained caseated material.
About two-thirds of the animal’s right lung was completely de­
stroyed and contained areas of yellow caseated material. About 
one-third of the left lung was consolidated, the caudal lobe being 
chiefly involved.
The mesenteric lymph glands were enlarged, ranging in size from 
that of a walnut to a hen’s egg, and contained cheesy and cal- 
carious material.
Jersey. Ear Tag No. 301.
Pre-Injection Temperatures. .102.2, 102.1, 102.9, 101.1, 101.6, 101.4, 102.4, 101.S, 101.6 
Post-Injection Temperatures....................101.9, 101, 102, 104.2, 105.4, 104, 103.3, 103.8
Post-Mortem:
Posterior mediastinal gland contained 3 foci, calcified and well 
circumscribed and about the size of a pea.
Left bronchial gland contained 2 foci about the size of a-pin head.
Jersey. Ear Tag No. 326.
Pre-Injection Temperatures.. 102.4, 103.2, 101.1, 100.8, 100.7, 100.9, 102.2, 101.4, 101.5 
Post-Injection Temperatures..............102.5, 102.7, 105.4, 105.6, 105.4, 105.2, 104.8, 105
Post-Mortem:
Left retro-pharyngeal contained 1 encapsulated calcified nodule 
the size of a lentil.
Anterior mediastinal glands contained many miliary tubercles. 
Posterior mediastinal gland contained caseous miliary tubercles 
on the verge of coalescing. . .
Left bronchial gland about the size of a hen’s egg and containing 
many tubercular foci.
Small intestine, subserous, calcified nodule, the size of a walnut, 
about 12 inches from the ileo-cecal valve.
Red Poll. Ear Tag No. 437.
Pre-Injection Temperatures... .102.1, 102.1, 100.8, 101.2, 101.6, 101, 102, 101.8, 101.8 
Post-Injection Temperatures............102.4, 103.4, 105.7, 106.2, 105.9, 105.4, 105.1, 104.5
Post-Mortem:
Right post-pharyngeal gland much enlarged (size of a goose eg g ); 
contained about 50 partly calcified, partly caseous encapsulated 
foci. The remainder of the gland presented several infected areas 
about the size of a pea.
Red Poll. Ear Tag No. 417.
Pre-Injection Temperatures. . . .  101.4, 101.6, 101.4, 101, 101, 101.4, 101.9, 103.4, 102.7 
Post-Injection Temperatures.. . . . . . .  104.2, 103.3, 105.5, 105.4, 104.6, 105.1, 104.5, 103
Post-Mortem:
Right retro-pharyngeal enlarged, infiltrated with tubercular ma­
terial, and surrounded by hyperemic areas.
Red Poll. Ear Tag No. 438.
Pre-Injection Temperatures........102, 101.5, 101.7, 101.5, 101.6, 101.2, 102.2,' 1,02; 102
Post-Injection Temperatures.. . . . . . . . .1 0 1 .8 ,  103.2, 105, 104.8, 104.5, 103.6, 104, 104.3
Post-Mortem:
Left inferior cervical gland contained one small nodule about the 
size of a pinhead. . .
Interior mediastinal gland; five encapsulated, calcified foci, varying
11
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from millet seed to lentil in size.
Posterior mediastinal gland slightly enlarged and contained about 
20 nodules, calcified and about the size of a lentil.
Left bronchial gland slightly enlarged, and contained about 15 foci, 
encapsulated and about the size of. a lentil.
Liver: Local peri-hepatitis 6 inches square on inferior portion of 
anterior face of major lobe. An abscess, apparently not of tu­
bercular origin, about the size of a hen’s egg in major lobe.
Local peritonitis 8 inches square.
Red Poll. Ear Tag No. 414.
Pre-Injection Temperatures........102.2, 101.9, 101.4, 101.3, 101, 101.2, 102, 101.8, 102.2
Post-Injection Temperatures................102.4, 103.3, 105, 105.6, 104.8, 104.5, 105, 103.5
Post-Mortem:
Posterior mediastinal gland presented 2 pea-size foci.
Right bronchial gland contained one area, calcified and about the 
size of a bean.
Liver contained 6 encapsulated abscesses, filled with grumous pus, 
not of tubercular origin.
Hereford. Ear Tag No. 2.
Pre-Injection Temperatures.. .101.7, 101.8, 100.9, 101.1, 101, 101.2, 101.4, 101.9, 101.2
Post-Injection Temperatures..............100.7, 100.5, 101.4, 101.7, 103.9, 104.4, 105, 104.3
Shipped to abattoir, December 17, 1907.
Angus Heifer. Ear Tag No. 90.
Pre-Injection Temperatures........103.6, 103.3, 102.1, 102.5, 101.1, 102, 10 .^5, 103, 103.1
Post-Injection Temperatures..............102.6, 102.6, 104.9, 106, 105.,1, 104.5, 104.3, 103.1
Post-Mortem:
Posterior mediastinal contained 1 small nodule, calcified and about 
the size of a lentil.
Hepatic gland contained 2 foci, calcified and about the size of a 
pea.
One mesenteric gland enlarged (goose egg) partially calcified and 
undergoing liquefaction necrosis. (Passed.)
Hereford. Ear Tag No. 4.
Pre-Injection Temperatures. .101.7, 101.7, 100.8, 100.9, 101.2, 101.2, 101.6, 101, 100.8 
Post-Injection Temperatures..............101.5, 102.4, 105.1, 105, 105.9, 105.9, 105, 104
No Post-Mortem:
Shipped to Abattoir, December 31, 1907.
Shorthorn. Ear Tag No. 279.
Pre-Injection Temperatures.. 102.6, 102.4, 101.4, 101.1, 101.6, 101.7, 102.6, 102.4, 102.2 
Post-Injection Temperatures.......... ..101.9, 100.4, 101.3, 105, 103.8, 105.8, 105.6, 105.1
In quarantine.
Shorthorn. Ear Tag No. 280.
Pre-Injection Temperatures.. 101.5, 101.7; 100.6, 100.8, 100.8, 101, 101.7, 101.4, 100.9 
Post-Injection Temperatures..........101.8, 104.2, 105.4, 105.3, 104.5, 104.7, 105.4, 105.4
In quarantine.
Shorthorn. Ear Tag No. 282.
Pre-Injection Temperatures. . .  103, 103.2, 101.4, 101.5, 101.6, 101.6, 103.8, 102.4, 101.9
Post-Injection Temperatures.............. 104.2, 105.7, 106.4, 106, 106.1, 106.4, 106, 105.4
Post-Mortem:
Left retro-pharyngeal contained one focus about the size of a pea;
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1 focus about the size of a walnut (broken) and 1 focus at fraenum 
of tongue.
Anterior mediastinal contained 12 foci, calcified and about the size of 
a pea. .
Posterior mediastinal contained 50 foci, calcified and varying in 
size from a pea to a walnut.
Posterior lobe of left lung contained 10 foci, caseous and broken 
down and varying in size from a hazelnut to a goose egg.
Right lung. Caudal portion of major lobe contained 10 foci re­
sembling those of left lung. Cephalic lobe contained 2 foci about 
the size of a walnut.
Mesenteric gland contained 5 calcified foci about the size of a bean. 
Left pleura. Tuberculous area 4 inches square.
Parietal pleura on diaphragm tuberculous. (Condemned.)
Shorthorn. Ear Tag No. 285.
Pre-Injection Temperatures.. . .  102.6, 102, 101.3, 101.8, 101.4, 101.9, 101.7, 102, 101.8 
Post-Injection Temperatures............102.7, 102.5, 104.6, 105.1, 105, 104.6, 104.2, 104.4
Post-Mortem:
Left bronchial contained 2 foci (size of pinhead and pea.)
Posterior mediastinals contained 6 or 8 foci about the size of a 
pinhead to lentil and surrounded by hyperemic zones. (Passed.)
Holstein. Ear Tag No. 120.
Pre-Injection Temperatures.. .  .103, 102.4, 101, 101.1, 101.8, 101.7, 102.4, 101.3, 101.5 
Post-Injection Temperatures:..............101.1, 100.6, 102, 103, 104.9, 105.4, 105.9, 104.6
Post-Mortem:
Lungs. Tubercular areas the size of a lentil in the left cephalic 
lobe. Tubercular peri-bronchitis about the sizee of a filbert. 
Mesenteric gland contained 1 focus about the size of a pinhead. 
Subdorsal glands enlargede (size of hen’s egg.) (Condemned.)
Holstein. Ear Tag No. 153.
Pre-Injection Temperatures. .103.7, 103.6, 101.5, 101.2, 101.2, 101.6, 102.4, 102.4, 102,1 
Post-Injection Tem peratures...........101, 100.3, 101, 101.3, 104.4, 105.2, 104.6* 104.6
Post-Mortem:
Left bronchial gland enlarged (hen’s egg), and contained 20 to 30 
foci, calcified and about the size of a lentil.
Posterior mediastinal contained 5 or 6 calcified foci about the size 
of a lentil. (Passed.)
Holstein. Ear Tag No. 152.
Pre-Injection Temperatures.. .103.4, 103.2, 102, 102.6, 101.3, 102.6, 103.4, 102.6, 102.5 
Post-Injection Temperatures’ ....................103, 105.4, 107.4, 106, 104.4, 107, 106, 105.2
No Post-Mortem.
Holstein. Ear Tag No. 133.
Pre-Injection Temperatures.. .104.2, 103.8, 102.6, 102.4, 102.2, 102.6, 104, 102.6, 102.4 
Post-Injection Temperatures.. . . . . . .1 0 1 .4 ,  101.2, 102, 103.3, 104.2, 105.4, 105.5, 105
Post-Mortem:
Left bronchial gland contained one calcified nodule.
Posterior mediastinal gland, presented one small nodule. 
Perficarditis with adhesion.
Dilatation of left heart.
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Holstein. Ear Tag No. 131.
Pre-Injection Temperatures............103.7, 103.6, 103, 102.6, 103.7, 103.8, 104.9, 104, 104
Post-Injection Temperatures............ 102.8, 103.8, 105, 105.6, 104.8, 104.2, 104.2, 104.6
Retest ..................................................... 102.6, 103.2, 101.5, 101.6, 103, 102.7, 101.4, 102.2
Retest ............................................................... 102, 102.8, 105.2, 104, 104.8, 105, 104.7 102.8
Post-Mortem:
Left bronchial gland contained one calcified nodule.
Posterior mediastinal gland presented one small nodule.
Perficarditis with adhesions.
Dilatation of left heart. (Passed.)
Angus Steer. Ear Tag No. 7.
Pree-Injection Temperatures............105, 102.4, 103, 101.4, 102, 102.1, 103, 102.2, 102.3
Post-Injection Temperatures..............101.1, 100.6, 101.4, 101.7, 102.1, 103.4, 104, 104.7
Retest..................................................... 101.2, 101.1, 101.6, 101.6, 101.7, 102.3, 101.6, 101.6
Retest........................................................101.8, 101.7, 102.9, 102.8, 103.7, 104, 104.1, 103.2
Post-Mortem:
Post-pharyngeal glands, caseated and about twice normal size. 
Bronchial in same condition. Post-mediastinal enlarged to size 
of goose egg and caseated. Portal slightly effected. Mesenteric 
glands uniformly effected each with several foci. Prepectoral, 
suprsternal and dorsal chain all showed lesions. Anterior lobe of 
left lung almost entirely solidified; right lung showed a few areas 
varying in size up to that of a walnut situated for the most part 
on the surface. Disposition:—Passed for tallow.
Shorthorn. Ear Tag No. 261.
Pre-Injection Temperatures.. .  104.4, 103.9, 103, 103.2, 103.2, 103.6, 104.6, 104.6, 103.3
Post Injection Temperatures................102, 101.3, 102.5, 104.5, 105.2, 105.3, 105.4, 105.2
Retest................................................11, 101.9, 101.4, 101. i, 101.3, 101.9, 102.7, 102.6, 102.3
Retest................................................................. 102.1, 102.2, 102, 101-, 103, 102.5, 103.7, 104
2nd Retest............ ................................... 102, 101, 100, 100.5, 100.4, 101.5, 101, 101, 101.1
2nd Retest........................................................... 101.2, 103, 102.2, 102.2, 102.1, 100.6, 101.4
In quarantine.
Shorthorn, Beatrice Farewell 4th. Ear Tag No. 278.
Pre-Injection Temperatures.. .  .103.1, 102.8, 101 (9, 101.1, 102, 102.2, 103.2, 103.2, 103.1
Post-Injection Temperatures .................105, 102, 103.4, 103.8, 105.2, 106, 105.9, 105.9
R etest..........................................................101.4, 102, 101.5, 101.4, 101.6, 102.7, 102, 101.6
Retest ..................................................102.2, 104.1, 105.3, 102.7, 103.4, 103.7, 104.5, 104.6
Post-Mortem:
Posterior lobes of both lungs contained numerous foci; bronchial 
glands were enlarged and contained caseous material. Several 
mediastinal glands contained tuberculous material. Liver con­
tained numerous tubercular foci and the hepatic lymphatic glands 
were considerably affected. The pleura on both sides of the 
thoracic cavity contained grape like bunches of tuberculous tis­
sue. (Condemned.)
Shorthorn. Ear Tag No. 269.
Pre-Injection Temperatures .............. 101.3, 101, 101.5, 101.8, 100.9, 101.9, 101.3, 101.6
Post-Injection Temperatures........ ........... 103.9, 107, 106.8, 104.9, 105.5, 106, 106.4, 106
Post-Mortem:
Right posterior pharyngeal slightly enlarged, containing one focus 
the size of a walnut.
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Left retro-pharyngeal contained 4 foci, calcified and about the size 
of a hazelnut.
Anterior mediastinal, contained 1 focus about the size of a pea. 
Posterior mediastinal contained 2 foci about the size of a walnut. 
Hepatic gland contained 4 foci calcified and about the size of a
Mesenteric glands contained 1 focus, calcified and about the size 
of a hickory nut. (Condemned.)
Shorthorn. Ear Tag No. 271.
Pre-Injection Temperatures..............102.3, 101.S, 101.2, 101.7, 101.1, 101.5, 101.9, 101-8
Post-Injection Temperatures................102.4, 105.5, 106, 105.2, 105.3, 104.7, 104.8, 103.1
In quarantine.
Shorthorn. Ear Tag No. 284.
Pre-Injection Temperatures.............. 101.9, 101.2, 101.5, 101.9, 101 102.2 101.3 101.7
Post-Injection Temperatures..............103.3, 105.5, 105.5, 105, 104.6, 104.2, 105.2, 104.6
Post-Mortem:
Right post-pharyngeal contained 1 focus of semi-caseous materia . 
Left retro-pharyngeal contained 2 foci, about the size of a pea.
Left bronchial enlarged (goose egg) and contained caseous and
calcerous material. ._ , . , • _
Anterior mediastinal contained one calcified area about the size
of a walnut. . , , jab.4»
Hepatic gland, 1 focus, calcified and about the size of a hazelnut. 
Mesenteric glands. Four glands contained foci about the size of a 
hazelnut. (Condemned)
Angus. Ear Tag No. 87.
Pre-Injection Temperatures.............104.4, 101.4, 102.2, 101.5, 101 9, 102.5/ 103.6, 103.6
Post-Injection Temperatures..............107.3, 107.7, 107, 106.6, 106.7, 106.8, 106.4, 105.2
No Post-Mortem.
Shipped to abattoir, Dec. 17, 1907.
Hereford. Ear Tag No. 3.
Pre-Injection Temperatures .... . .1 0 1 .3 , 100.8, 101.2, 100.8, 101.4 101.8, 101.8, 101.6
Post-Injection Temperatures ..................M i .  101, 101.1, 100.8, 103.6, 105, 105.1, 104.7
Post-Mortem: .
Mediastinal glands enlarged and on section presented several tu­
bercular foci.
Red Poll. Ear Tag No. 423.
Pre-Injection Tempers,urc. .......... 101-4. 10M . i f i
Post-Injection Temperatures............. 102, 103.6, 105.S, 105.2, 104.5, 104, 102.8, 103.2
Post-Mortem: - .
Anterior mediastinal gland contained several tubercular foci, the
size of a hickory nut. . . . .
Posterior mediastinal gland transformed into a mass of cheesy ma-
Shorthorn. Ear Tag No. 207.
Pre-Injection Temperatures ..........101.1, 100.6, 100 9 100.5, 100 4, 101’8’ 10^
Post-Injection Temperatures ..........100.7, 100.9, 100.8, 101.6, 102.4, 103.3, 103.9, 104.2
Post-Mortem: .
Mesenteric lymphatic glands. Each of 3 mesenteric glands con­
tained 15 to 20 calcified encapsulated foci, about the size of a pea.
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Polled Angus. Ear Tag No. 5.
Pre-Injection Temperatures..................101.8, 100.0, 101.2, 101.2, 101.5, 103, 102.1, 102.8
Post-Injection Temperatures.......... 100.5, 105.5, 103.4, 102.4, 102.6, 102.7, 102.8,' 101.1
Post-Mortem:
Left submaxillary contained 1 encapsulated cheesy focus about the 
size of a pea.
Right submaxillary contained 1 caseous, encapsulated focus about 
the size of a bean.
Left retro-pharyngeal slightly enlarged, contained 3 caseous foci, 
varying from a pea to a hazelnut in size.
Fibroid changes in stroma of gland.
Right posterior pharyngeal contained one calcified encapsulated 
area about the size of a B. B. shot.
Ovaries were tubercular.
External and deep iliac glands showed tubercular involvement. 
Sub-lumbar glands involved.
Supra-mammary gland contained two tubercular foci.
Dorsal vertebrae, about the 10th, also 4 or 5 lumbar vertebrae were 
involved in the tubercular process.
Angus. Ear Tag No. 6.
Pre-Injection Temperatures.............. 101.8, 101.7, 101.7, 101.4, 101.6, 102.2, 102.7, 102.5
Post-Injection Temperatures............. 101.1, 101.6, 102.2, 105.1, 105.6, 105.3, 105, 103.5
No Post-Mortem: •
Shipped to abattoir, Dec. 17, 1907.
Hereford. Ear Tag No. 89.
Pre-Injection Temperatures.............. ....... 104, 100.7, 101.7, 101, 101.4, 101.7, 101.8, 102.3
Post-Injection Temperatures..............105.8, 104.9, 103.5, 103, 104.3, 104.2, 104.1, 103.6
No Post-Mortem.
In quarantine.
Shorthorn. Ear Tag No. 287.
Pre-Injection Temperatures..................... .102.1, l6 l, 101.7, 101, 101, 102.2, 102.7, 101.7
Post-Injection Temperatures................... 102, 104.1, 105.5, 105.6, 105.8, 105.9, 105.4, 104
Post-M'ortem:
Right posterior pharyngeal congested and enlarged (about the size 
of an egg). Contained about 20 foci, calcified, encapsulated and 
varying in size.from a lentil to a pea. Many hyperemic areas in­
dicated recent infection.
Left posterior pharyngeal contained 15 tubercles well circumscribed, 
encapsulated a-nd of a fibro-plastic nature.
Anterior mediastinal gland enlarged (size of hen’s egg) and con­
tained 1 encapsulated, calcified focus, the size of a walnut. 
Posterior mediastinal gland contained 6 foci about the size of a pea.
Angus. Ear Tag No. 64.
Pre-Injection Temperatures....................102, 100.7, 101.7, 101.2, 101.1, 101.7, 101.4, 101.4
Post-Injection Temperatures..................102.1, 101.8, 103.2, 103.6, 103.2, 103.2, 104, 102.9
R e t e s t . . . . . . . ...... ........ ............. .......... 101.8, 101.8, 101.2, 100.8, 100.8, 101.1, 101.5, 100.5
Retest.......... ............................................100.7 101.9 101.7, 102, 103.8, 103.6, 103.2, 102.3
Shipped to abattoir, Dec. 17, 1907.
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Angus. Ear Tag No. 92.
Pre-Injection Temperatures.......... 101.6, 101.3, 101.4, 100.7, 100.8, 102.2, 101.6, 102.3
Post-Injection Tempeeratures..........................102, 102.7, 104, 105, 105, 105, 106.1, 105.5
Post-Mortem:
Anterior mediastinal enlarged (size of goose egg).
Posterior mediastinal enlarged (size of child’s head) and calcified.
Caudal lobe of left lung contained tubercular mass about the size 
of a man’s head composed of calcified and caseous material. 
(Passed).
Angus. Ear Tag No. 83.
Pre-Injection Temperatures............. 102.1, 101.4, 101.6, 101.1, 101.7, 102.5, 101.4, 101.9
Post-Injection Temperatures..............104.3, 105.7, 107.4, 104.5, 105.4, 104.8, 105, 104.3
Post-Mortem:
Generalized miliary tuberculosis. (Condemned.)
Holstein. Ear Tag No. 131.
Pre-Injection Temperatures........ ...102.6, 103.2, 101.5, 101.6, 103, 102.7, 101.4, 102.2
Post-Injection Temperatures................ ..102, 102.8, 105.2, 104, 104.8, 105, 104.7, 102.8
Post-Mortem:
Left bronchial gland, contained 2 foci, calcified and about the size 
of a pea.
Major lobe of right lung contained calcified foci about the size of 
a hazelnut.
Liver contained five or six abscesses, varying in size from a walnut 
to a hen’s egg.
Mesenteric gland contained 1 focus about the size of a hazelnut. 
(Passed).
Holstein. Ear Tag No. 120.
Pre-Injection Temperatures...............101.4, 102.3, 101.3, 101.2, 102.6, 101.8, 102, 101.6
Post-Injection Temperatures.. .....1 0 1 .9 , 102.4, 103, 103.2, 103.3, 103.8, 103.5, 102.1
Post-Mortem:
Lungs—tubercular areas the size of a lentil in the left cephalic lobe.
Tubercular peri-bronchitis about the size of a filbert.
Mesenteric gland contained 1 focus about the size of a pinhead.
Subdorsal glands enlarged (size of hen’s egg). (Condemned).
2-Year-Old Angus Steer, Billy Boy. No Ear Tag. (Pierce Steer.)
Pre-Injection Temperatures................102.7, 101.2, 102.2, 101.8, 102, 103.2, 102.8, 101.9
Post-Injection Temperatures..................101.6, 102, 105.5, 104.5, 105, 103.9, 104.4, 103.5
Post-Mortem:
Mesenteric glands contained numerous caseous and calcereous tu­
berculous foci.
Shorthorn. Red Heifer. Lady of Ames. Ear Tag No. 286.
Pre-Injection Temperatures.,................104, 102, 102.4, 101.7, 102.5, 103.7, 103.2, 103
Post-Injection Temperatures  ............104.2, 105.2, 105, 103.2, 104.4, 105, 105.3, 104.8
Retest............................................... 102, 101.8, 101.6, 100.1, 101.4, 101, 101.1, 101.7, 101.4
Retest........................... ........................................102, 104, 105.9, 106.4, 104.7, 102.6, 103.4
Post-Mortem:
Posterior lobe of right lung contained considerable caseous and 
virulent material. Mediastinal and bronchial glands were enlarged 
and encaseated. The liver contained a few tubercular nodules 
about the size of a pea. The right pleura contained a few tuber­
culous growths on the right costal pleura and diaphragmatic 
pleura, also the peritoneum.
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Shorthorn bull. Bright Sultan.
Pre-Injection Temperatures-----103.1, 103.2, 102, 102.5, 101.4, 102.2, 102.8, 102.8, 102.6
Post-Injection Temperatures.................. 103.4, 104, 104.9, 105, 106.1, 105.7, 105.4, 105.1
In quarantine.
Holstein. Ear Tag No. 122.
Pre-Injection Temperatures ......................................101.2, 101.4, 101.4, 101.2, 101, 101.4
Post-Injection Temperatures ..........101.5, 101.6, 100.8, 100.8, 102.2, 102.8, 102.8, 103.4
Post-Mortem:
Supra-mammary gland enlarged almost the size of a man’s fist and 
contained grayish areas. The left bronchial gland contained sev­
eral tubercular areas the size of a pea. Liver enlarged and con­
tained dark depressed areas. Mediastinal glands contained a few 
tubercular foci.
Jersey. Ear Tag No. 320.
Pre-Injection Temperatures.......... ............................... 101, 101.6, 101.6, 101.6, 102, 101.4
Post-Injection Temperatures ...................... 101.8, 103, 104.6, 105.4, 106, 105.4, 105.4
Post-Mortem:
The calves from the Lance Nurse and College Nicotine did not 
show any evidence of tuberculosis, although they had been con­
stantly with these cows and other tubercular cows from birth. 
Portal glands enlarged and on section presented many grayish 
areas surrounded by a hyperemic zone characteristic of recent in­
fection.
Red Poll. Ear Tag No 439.
Pre-Injection Temperatures-------....101 .3 , 101.7, 101.4, 101.2, 100.7, 100.7, 101, 100.2
Post-Injection Temperatures ...............105, 106.2, 106.1, 106.3, 105,9, 105.7, 105.8, 106
Post-Mortem:
Left lung contained a few calcerous tubercular foci.
Mediastinal glands enlarged and contained many foci of tubercular 
material. Left bronchial enlarged and contained many foci or 
tuberculous material ranging in size from a millet seed to a pea.
Red Poll. Ear Tag No. 425.
Pre-Injection Temperatures.. . .102.4, 102.4, 101.8, 101.7, 102.4, 102, 103, 101.6, 102.4
Post-Injection Temperatures ...............102, 101.2, 101.6, 101.7, 102, 102.8, 103.5, 104
Retest ...............  101.4, 101.8, 101.9, 101.9, 101.6, 101.8, 101.5, 101
Retest ............ .....................................101.8, 102.4, 102.7. 103.3, 103.8, 104, 103.8, 103.4
Post-Mortem:
Left bronchial gland very much enlarged, and on section- presented 
areas of commencing necrosis.
Angus Heifer. College Abbess. Ear Tag No. 91.
Pre-Injection Temperatures ..........101.4, ■ 101.4, 101.2, 101.3, 100.6, 101.1, 100.9, 100.8
Post-Injection Temperatures .................. 102.1, 102.4, 101.9, ,104, 104.2, 103.9, 103.8
Post-Mortem:
Bronchial glands contained numerous tuberculous foci caseated and 
calcereous.
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Shorthorn. Ear Tag No. 283.
Pre-Injection Temperatures .................. 101.6, 102.2, 102.1, 100.8, 101, 102, 102.1, 101.9
Post-Injection Temperatures -----102.3, 103.7, 104.3, 105.4, 105.2, 104.8, 104.8, 105
No Post-Mortem.
In quarantine.
Shorthorn. Ear Tag No. 57.
Pre-Injection Temperatures 103.8, 103, 102.6, 102.6, 102.8, 102.7, 104.4, 104.8, 105.1
Post-Injection Temperatures............................105, 106.2, 105.7, 105.6, 104.6, 99.8, 101.6
Retest ......................................................102, 101.5, 101.5, 101.5, 101,101.3, 101.6, 102,1
Retest .........................................................................101.9, 103.5, 104.8, 104.6, 103.8, 103.6
No Post-Mortem.
The following tests were conducted under the supervision of Dr. 
C. H. Stange.
On December 13, 1908, 5 calves consisting of 1 Angus, 1 Here­
ford, and 3 Shorthorns were tested. These calves were dropped in 
the spring by cows which had reacted and were allowed to suck their 
dams in open pasture until the latter part of November. One Short­
horn heifer calf dropped by Beatrice Farewell, a roan Shorthorn cow, 
reacted. This calf, No. 169, was dropped in June 1908, removed from 
the dam six months later, and post-mortem examination revealed the 
following lesions:
Several tuberculous foci in liver, posterior lobe of left lung, and 
both right and left bronchial lymphatic glands. Several mesenteric 
lymphatic glands contained tuberculous material as did also the ton­
sils. (Condemned).
Shorthorn Calf. Ear Tag No. 169.
Pre-Injection Temperatures................102.8,, 102.1, 101.8, 101.1, 102, 102.4, 102.2, 102.2
Post-Injection Temperatures........................104, 104.1, 103.3, 105.5, 106, 106.4, 106.2
On February 6, 1909, 36 head on the College Farm were tested, 
consisting of heifers, steers, cows, and one bull. One Angus steer, 
and one Hereford cow reacted. The cow, No. 12, was shipped to the 
abbatoir at once. Posted. The bronchial glands showed 8 or< 10 cas­
eous areas the size of a pea. The mediastinal glands showed some 
small inflamed areas, but nothing else could be found. Passed for 
food.
Hereford Cow. Ear Tag No. 12.
Pre-Injection Temperatures............ ................. 101.3, 101.3, 101.4, 101, 101.6, 101.1, 100.5
Post-Injection Temperatures............... 101.7, 101.7, 101.8, 102.2, 103.7, 104.4, 104, 102.6
On February 16, 1909, 56 head were tested on the College Dairy 
Farm, two grade Red Poll cows reacting.
Red Poll Cow. No. 4.
Pre-Injection Temperatures................ ....................... 100.4, 100.5, 101.8, 101.7, 99.3, 101.2
Post-Injection Temperatures___ 101.7, 102.3, 105.7, 105.5, 106, 104.7, 103.5, 104, 103.9
Red Poll Cow. No. 5.
Pre-Injection Temperatures........................... 100.3, 100.7, 101.2, 101.1, 101.4, 101, 101.3
Post-Injection Temperatures.: . .  101.5, 102.3, 102.9, 103.5, 104.8, 105, 104, 103.5, 103.8
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The above chart shows what is usually considered as a typical tu­
berculin reaction, or a gradual rise and continued high temperature 
for several hours, and then a gradual decline. While the temperature 
had not yet reached normal it shows, nevertheless, what is usually 
considered as a typical temperature curve in reactors.
The above chart which shows the pre-injection and the post-in­
jection temperatures of a reacting animal, indicates the effect of ex­
posure to a cold draft, which causes, the rise of bodily temperature 
seen at 4 p. m. in the lower temperature, which variation was also seen 
in a number of other animals exposed to the same draft.
The upper temperature curve, which is the post-injection temper­
ature, shows the effect of watering on the bodily temperature on the 
same hour of the day following injection of tuberculin. It will be 
noticed that the temperature dropped nearly a degree and one-half 
but had returned to its previous height two hours later. Several an­
imals in the same test and which were watered at the same time 
showed the same decline in the temperature.
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The above chart shows a more decided effect upon the post-in­
jection temperature of a reacting animal due to the drinking of large 
quantities of water just before the temperature was taken. It will be 
noticed that the temperature at two o’clock was 105.1° F. and at 
four o’clock, or just after watering it was 99.8° but gradually rose until 
six o ’clock, at which time the last temperature was taken. The pre- 
injection temperature curve, or the lower curve, also shows a marked 
variation which is frequently seen in the temperatures of tuberculous 
animals.
This chart shows that not only are the temperatures of reacting 
animals affected but also those of healthy animals. This chart is 
taken from a healthy animal (non-reacting) being tested with tubercu­
lin. It will be noticed that in this case the temperature dropped from 
102 degrees to 99.3 degrees and then began to rise.
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The above chart indicates an irregular post-injection tempera­
ture, which may be seen in some cases. A variation of several de­
grees being shown in this instance.
j A n i m n J  /Vn  . 7/9  ____________________________________________
____________ A.M._____77MJ-?______ /?.M
The above chart shows the temperature curve of a reacting ani­
mal and also the pre-injection temperature is quite irregular, and the 
rise was barely sufficient to justify condemnation had nothing else 
been considered. This animal on post-mortem examination was con­
demned as unfit for human food. This indicates that the character of 
the reaction bears no relation to the extent of the disease and that un­
less the test is very carefully made and outside influences considered 
some of the most severely affected animals may be passed as healthy.
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II. TRANSMISSION OF TUBERCULOSIS FROM 
CATTLE TO HOGS.
W. J. KENNEDY W AYNE DINSMORE
THE INFLUENCE OF INFECTED CATTLE ON HOGS 
FOLLOWING.
Cattle and hogs are universally closely associated in the 
pastures and feed lots of Iowa farms. The hogs are com­
monly considered as necessary scavengers to pick up the grain 
which passes through the cattle undigested. In the dairy dis­
tricts this is not their only use in connection with cattle, as 
skim-milk is one of the best feeds to use with corn for the pro­
duction of rapid growth and fattening of hogs. There are few 
hogs, in the state that do not, in one or the other of these two 
ways, «derive a part, at least, of their feed directly from cattle. 
These facts are significant because simultaneously with the in­
creasing frequency of tuberculosis in the cattle inspected at 
slaughtering points, there is also a steady increase in the num­
ber of tuberculous hogs. It has also been found that those 
localities of the state that ship a large proportion of tubercu­
lous cattle, also send out more than the usual percentage of 
infected hogs. Hogs from dairy districts are more frequently 
tuberculous than others, and the hogs from those dairy farms 
where no attention has been given to the health of the cows 
are particularly liable to be very badly infected.
These facts all suggest the idea, which has been proved 
beyond dispute, that tuberculosis of cattle may be communicat­
ed to hogs. Since this is the case, an understanding of the 
manner in which it is. accomplished will enable stockmen more 
effectually to fight the disease. The hogs of this state far ex­
ceed those of any other state in numbers. They are one of 
the principal sources of profit in connection with both the beef 
and dairy production of the state. If tuberculosis is allowed 
to spread among them at its present rate, our hogs will in time 
be made to suffer from a general discrimination in prices. So 
far there are certain localities from which packers will not 
take hogs at top prices for fear of tuberculosis. Before the 
conditions become worse than they are, something should be 
done to protect the hogs from infection. With this in view, 
an investigation was made at this Station of the liability of 
hogs to contract the disease from infected cattle.
PLAN OF EXPERIMENT.
The experiment here reported was made to determine 
whether hogs following tuberculous cattle to gather up the un-
23
Stange: Tuberculosis and its detection
Published by Iowa State University Digital Repository, 1908
384
digested corn in their manure would become infected with the 
disease. During the fall of 1907 a car load of steers, heifers, 
and cows affected with tuberculosis were fed grain on pasture.
These cattle were 'condemned because they reacted to the 
tuberculin test, and later, when finally slaughtered, every one 
was found by Dr. J. H. McNeil to have tuberculosis. Thirty 
healthy pigs were put in the same pasture to clean up after the 
cattle. Fifteen were put in October 26 and 15 November 4. 
The pigs slept under a shed to which the cattle did not have 
access, but they were free to spend as much time as they 
wished after the cattle. December 14 the cattle were taken 
out and sold, but the pigs were kept until February 10, when 
they were large enough to put on the market. Six other pigs 
from the same bunch, and raised under the same conditions 
prior to this experiment were fed as a check lot in a dry yard 
on corn alone until December 31, when they were slaughtered. 
All the pigs were carefully inspected at time of slaughter.
The thirty-six pigs were secured from three farmers of 
Story County as shown in the following list:
Pigs from When put in™ c No. of Pigs
Farm No. Experiment No' of Pl^  in check l?t
1 Oct. 26 8 1
2 Oct. 26 10 2
3 Nov. 4i 18 3
Pigs with tuberculous cattle
Number Avg. Wt. at
at start
7 75
8 75
15 113
Totals and A v e r a g e ... . . . .  36 6 30 94
The pigs were all of healthy appearance. They all had 
been fed a little cows’ milk when young, but only in small 
quantities and only from the cows on those farms. The cows 
on these farms were few in number and had a decided pre­
ponderance of beef breeding and type. They were kept out of 
doors much of the time in winter as well as summer, and were 
of healthy, thrifty appearance. With pigs raised under these 
conditions, there would naturally be little danger of tuber­
culosis.
THE CHECK LOT.
The 6 smallest, least thrifty appearing pigs, including 
one or more from each farm, were fed in a dry lot on corn 
alone until December 31, when they weighed an average of 
143 pounds. They were sold to a local butcher and slaughtered. 
A careful examination of every gland and organ liable to show 
infection by tuberculosis was made at the time of slaughter by 
Dr. J. H. McNeil. He found every hog free from any signs of 
the disease.
The apparently healthful conditions under which the pigs 
were raised, together with the fact that the least thrifty ones 
were found free from the disease after having been kept long
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enough for it to develop unmistakable lesions if present, both 
show that the pigs were probably all free from tuberculosis 
at time of purchase.
RESULTS OF INSPECTION.
Of the 30 pigs put with the tuberculous cattle, one was 
crippled a few days later and died, one died on December 30, 
but, owing to an error, was not inspected; 27 were shipped 
to Chicago and slaughtered by Nelson, Morris & Company 
February 10, 1908; and one, too thin to be salable, was killed at 
Ames, February 29. The 27 head sold to Nelson, Morris & 
Co. were fat, and topped the market for hogs of their weight 
at $4.30, average weight 193 pounds.
The 28 slaughtered hogs were given careful post mortem 
inspection, with the result that 6 showed no lesions of tubercu­
losis. The other 22—practically 80 per cent of the entire num­
ber—had unmistakable lesions of the disease, as shown in Ta­
ble 1 which indicates in each case the location of the tuberculin 
areas and the disposition made of the carcass by the inspectors.
Table 1. Pigs having Tuberculosis. Location of Lesions.
, Disposition of
Glands- Carcass.
N
o. of P
ig....
C
ervical..........
B
ronchial........
M
ediastinal...
! L
ungs ..............
Pleura............
I 
, 
‘ 
Portal..............
I M
esenteric...
L
iver..............
! Spleen............
F
ood..........
......
L
ard ................
O
»
1 ___ 1 1 1 1
2 ___ 1 1 1
3 . . . . 1 1
4 ___ 1 1 1 1 1 1 1 1
5 ___ 1 1 1 1 1 1
7 ___ 1 1
6 ___ 1 1
8 ___ 1 1 1
9 ___ 1 1 1 1 1 1
10 . . . . 1 1
11 ___ 1 1
12 ___ 1 1
13 ___ 1 1
14 ___ 1 1
15 ___ . 1 1 1
16 ___ 1 1
17 ___ 1 1 1 1 1 1 1 1
18 ___ 1 1 1 1 1
19 ___ 1 1
20 ___ 1 1 1
21 ___ 1 1 1
22 . . . . 1 1 1 1 1
Total . . . . ! 22 2 2 2 4 4 6 9 4 1.17 i 2
Of the 22 tuberculous hogs, the liver was affected in 9 
cases, the mesenteric glands in 6, and each other organ which 
is ordinarily liable to infection was diseased in 2 or more cases. 
Seventeen of the carcasses which were only slightly infected
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had the diseased portions removed arid the remainder used 
for food; 2 had so many internal organs affected that they 
could not be safely used for anything but lard, and 2 of those 
killed in Chicago and the one killed later at Ames had the 
disease so generalized throughout the body as to be unfit for 
domestic uses of any kind. These hogs had become thus 
thoroughly infected in a comparatively short time. None of 
them had been with the tuberculous cattle more than seven 
weeks, and they were slaughtered in three and one-half 
months from the time they were first put with the cattle.
This experiment undoubtedly forces the conclusion that 
hogs may be very certainly and quickly infected with tuber­
culosis by following tuberculous cattle in the pasture and feed 
lot. Of course it should be borne in mind that the cattle these 
hogs followed were unmistakably tuberculous. It should not be 
concluded that our whole cattle feeding business must be at 
once revolutionized so as to do away with the hog in the cat­
tle feed lot. It is a small proportion of the tuberculous cattle 
found by inspectors that are from among the steers. It is the 
older animals that are most likely to have the disease. Remov­
ing the hog from the feed lot will not cure the cattle. The 
place to make the change is with the cattle themselves. If 
we dispose of the tuberculous cattle, the hogs can follow the 
healthy ones without danger from this source.
EFFECT OF FEEDING INFECTED MILK TO HOGS.
During the summer and fall of 1906, this station conduct­
ed a test to determine the effect, if any, of feeding skim-milk 
containing bacilli of bovine tuberculosis to pigs.
PLAN OF EXPERIM ENT.
Four lots of ten pigs each, averaging 41 pounds at the 
start, were fed from July 24, 1906, to February 5, 1907, on corn 
meal, shorts, and milk. Lots 1 and 3 were fed pasteurized 
skim-milk; lots 2 and 4 had skim-milk containing bacilli of 
bovine tuberculosis. Lots 1 and 2 were fed on pasture, and 
lots 3 and 4 were kept in small dry yards where cattle and 
hogs had been fed the previous winter. All circumstances in­
dicated that the pigs were’•free from tuberculosis at the start. 
Their dams were slaughtered, and while three of them showed 
very slight tubercular lesions of the cervical glands, there 
were no signs of the disease in any part of the body from 
which the bacteria might be communicated to the exterior. 
Seven of the least thrifty of the pigs, litter mates of those 
used in the experiment, were killed, and showed no lesions of
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tuberculosis. When the pigs were slaughtered the post 
mortem inspection showed that all of the pigs in Lots 2 and 4 
fed of the milk containing bacilli of bovine tuberculosis were 
infected with tuberculosis, while only two of those fed on the 
pasteurized milk showed even the slightest symptoms of the 
disease. A full account of this experiment is given in Bulletin 
92.
CONCLUSIONS.
The two experiments here reported, one in which hogs 
followed tuberculous cattle, and one in which hogs were fed 
tubercular milk, gave results which strikingly emphasize the 
following conclusions :
Î. Hogs following cattle which have tuberculosis are 
very likely to become infected with the same disease. The 
infection is evidently derived from the manure of the cattle.
2. Hogs fed milk containing virulent bacilli of bovine 
tuberculosis are very certain to become quickly and seriously 
infected with the disease.
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III. REPORT ON TUBERCULOUS CATTLE HELD 
UNDER QUARANTINE AT IOW A STATE 
COLLEGE.
W. J. KENNEDY W AYNE DINSMORE
• At the time tuberculosis was found in the college herd, 
it was decided to retain some of the most valuable breeding 
animals in a separate pasture, with a view to securing their 
offspring. Work done by Bang and others indicated that thè 
calves would probably be free from the disease, and if re­
moved at once to healthy cows, would remain so. It was 
decided, however, to permit calves born of tuberculous 
mothers to nurse their dams until several months of 
age, as it was considered possible that the loss thereby in­
curred would be less than the expense of supplying nurse cows 
for the calves in question. Details concerning the animals re­
tained follow :
HEREFORDS.
Ear tag 2 Peerless Maid, born Jan. 17, 1902, put in quarantine summer 
1907, sold for beef Dec. 17, 1907.
Ear tag 3—Sophronisba, born Aug. 29, 1898, put in quarantine fall 1907, 
produced cow calf Jan. 5, 1908; calf nursed dam usual length of 
time, was then tested, found healthy, and is now No. 13 in col­
lege herd. Cow sold for beef May 12, 1908.
Ear tag 89—Miss Chloe, born March 20, 1905, put in quarantine fall 
1907, had cow calf May 19, 1908, calf nursed dam usual length of 
time, passed test, and is now No. 167 in college herd, healthy. 
Cow still in quarantine, in excellent thrift, and apparently preg­
nants
ANGUS.
Ear tag 5—I. A. C. Queen, born Sept. 15, 1898, put in quarantine fall 
1907, sold, a few weeks later for beef.
Ear tag 6—May 2nd Awchterarter, born Feb. 21, 1901, put in quaran­
tine fall 1907, sold for beef Dec. 17, 1907.
Ear tag 7—Abbess of Ames 2nd, born Oct. 2, 1901, put in quarantine 
fall 1907, aborted June 1, 1908, from unknown cause, sold for 
beef Feb. 17, 1909.
Ear tag 15—Eudelia, born Jan. 20, 1899, put in quarantine fall 1907, 
had cow calf Nov. 5, 1907, calf nursed cow usual time, passed 
test, and is now No. 34 in college herd, cow died spring of 1909 
of tuberculosis.
Ear tag 83— Eudelia of Ames, born Sept. 1, 1903, put in quarantine 
fall 1907, sold for beef, Dec. 17, 1907, never had calf.
Ear tag 87— College Princess, born July 11, 1904, put in quarantine fall 
1907, never had calf, sold for beef, Dec. 17, 1907.
Ear tag 90— College Eudelia, born Oct. 19, 1904, put in quarantine fäll 
1907, sold for beef Dec. 17, 1907.
Ear tag 92— College Queen Mary, born Mar. 30, 1905, put in quarantine 
fall 1907, sold for beef Dec. 17, 1907.
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SH 0R 1 HORNS.
Ear tag 207— Duchess of Bluffview, born June 20, 1897, put in quaran­
tine fall 1907, sold for beef Oct. 28, 1907.
Ear tag 261—Scotland’s May, born March 14, 1907, put in quarantine 
fall 1907, had twin calves, one bull, one heifer, Oct. 6, 1908, calves 
sold for veal. Cow still in quarantine in good thrift, apparently 
pregnant.
'Ear tag 269— College Beatrice, born May 19, 1905, put in quarantine 
fall 1907, sold for beef Dec. 17,. 1907.
Ear tag 271—Nonpariel Maid, born Mar. 28, 1906, put in quarantine 
fall 1907, still there, in good thrift, arid apparently pregnant.
Ear tag 278— Beatrice Farewell 4th, born May 18, 1899, put in quar­
antine fall 1907, produced cow calf June 1908, calf nursed dam 
usual time, was tested, found tuberculous and was sold for beef 
with dam, Dec. 23, 1908.
Ear tag 279—Nonpareil Lassie, born Mar. 22, 1895. put in quarantine 
summer 1907, had bull calf Feb. 4th, 1908, calf nursed dam usual 
time, passed test, was transferred to college barns with regular 
stock. Retests proved him free from tuberculosis but he died 
Mar. 19, 1909 of gangrenous pneumonia. Post mortem proved 
him free from any indication of tuberculosis. Cow still in quar­
antine, in very fair condition for her age.
Ear tag 280—Beatrice of Ames, born Oct. 12, 1901, put in quarantine 
summer 1907, produced bull calf Mar. 6th, 1908, calf nursed cow 
usual time, passed test, was transferred to regular herd, castrat­
ed, and is now in our bunch of steers that are being fattened for 
class work. Cow still in quarantine, in very fair condition, and 
apparently heavy with calf.
Ear tag 282— Reward of Nora’s Duke, born May 4th, 1895, put in quar­
antine summer 1907, produced cow calf Nov. 12, 1907, calf 
nursed cow about three weeks, was transferred to Dairy Farm 
herd. ^When six months old was tested, reacted, was returned to 
college farm and sold for beef. Cow sold for beef Dec. 17, 1907. 
Ear tag 284— College Lassie, born April 23, 1905, put in quarantine fall 
1907, sold for beef Dec. 17, 1907.
Ear tag 287—Archer Lass, born Feb. 24, 1903, put in quarantine fall 
1907, sold for beef very shortly afterward, on Oct. 27, 1907.
All told, a total of 21 animals were transferred to the 
breeding herd in quarantine, but 12 of these were discarded 
during the fall of 1907. This reduction was made because of 
high priced feed and a determination to reserve only those ani­
mals that were of exceptional merit as producers or individ­
uals. From the 9 females retained, 6 calves have been produced. 
All were allowed to nurse their dams for about six months and 
were then weaned and tested. Five of the calves proved 
healthy. Four are still in 'the college herd, and the one that 
died was entirely free from tuberculosis. But one calf from the 
9 cows retained in quarantine after 1907, developed tubercu­
losis, and it was from a dam far advanced in the disease. It 
must be remembered, however, that one calf, produced by a 
cow discarded in the fall of 1907, proved to be diseased at six 
months of age, although it had nursed the dam for only about 
three weeks.
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The animals in quarantine have a shed in the pasture to 
shelter them from storms, and are never brought in to the 
barns. The shed in question is 34x16x9 ; entirely enclosed with 
drop siding save for two 6 foot sliding doors on the south side. 
These are left open most of the time but can be closed in ex­
ceptionally severe storms. Four feet from the east end a stout 
close fence extends'across the shed and this 4x16 foot space is 
used to store some feed. The remaining floor space is divided 
into equal parts by a strong partition. The shed is located in a 
natural grove, is well protected, and the cattle are fed outside. 
Care is taken to keep the shed well bedded during the. winter. 
This is of decided importance for if this is not done, the cows’ 
udders will become fouled and the danger of infecting the 
calves be thereby increased.
This report is necessarily preliminary in nature, and the 
information we have is too limited to base any definite con­
clusions on. It does appear though that tuberculous cows, 
if apparently strong and vigorous and not affected in the ud­
der, may be isolated on good pastures and made to raise their 
own calves, without danger of serious loss through the infec­
tion of the calves. It must be distinctly understood, however, 
that this will only apply to cows kept on good pastures or 
under good sanitary conditions the year round. If stabled, 
their udders are liable to become soiled with manure, and the 
danger of infection of the calves be thereby greatly increased.
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